ABSTRACT
Introduction
The incidence of postoperative death has changed little in recent years. Most death occurs in older patients with coexisting medical diseases who undergo major surgery. (1, 2) Acute Physiology and Chronic Health Evaluation (APACHE II) scoring is widely used as an index of illness severity, for outcome prediction, in research protocols and to assess intensive care unit (ICU) performance and quality care. This score has been utilized in logistic regression models to predict mortality. Standardized mortality rate (SMR) or risk adjusted mortality rate allows comparison of actual performance of the institution with predicted performance, based on the average mortality as expressed by national or international data. It also provides individual ICUs with an opportunity to improve processes and techniques of care. (3) Gender modifies immunologic responses caused by severe trauma or critical illness, but only a few studies have investigated the impact of gender on outcome in postoperative ICU patients. (4) It is well known that older patients account for an increasing share of patients in the ICU, while data on the impact of age on treatment outcome in critically ill patients remain contradictory and depend on study structure, observed risk factors and statistical analyses. (5) The complex nature of surgery, which is often performed as an emergency procedure, correlates with the high mortality rate. (6, 7) The aim of our study was to investigate the significance of demographic factors (age, gender, preoperational physiological status) and type of surgery, on hospital mortality, incidence of nosocomial infections and methicillin resistant Staphylococcus aureus (MRSA) infections.
Materials and methods
This retrospective study was performed at the Department of Anesthesiology, Reanimatology and Intensive Care, University Clinical Hospital Mostar. In the study we included 288 surgical patients, treated in the intensive care unit, who underwent elective or urgent surgical intervention between 1 st January 2010 and 31 st March 2011. Since this analysis was based on information that had already been collected, consent from the patients was not needed or requested. The study was approved by the Ethics Committee. Criteria for enrolling patients in the study were as follows: age >=18 yrs and treatment in the ICU after elective or emergency surgery= > 24 hrs. The following variables were analyzed for each patient: age presented as a categorical variable -young (18- 
Results
This section presents the statistics and analysis of processed database of patients treated in the Intensive Care Unit of the Mostar University Clinical Hospital during the period 1 st January 2010 and 31 st March 2011. The study included 288 surgical patients who underwent an elective or emergency surgical intervention, and were admitted to the ICU after standardized assessment of the severity of their condition, and the need for restoration or monitoring of vital functions. The average age of patients included in the study was 68 years. The youngest patient included in the study was 19 years old and the oldest 88 years old. Male gender (n= 186, 64,6%) was significantly more frequent than female (n= 102, 35,4%) ( 2 test=24,500; df=1; P<0,001) . Prevalence of elective surgery was significantly higher compared to emergency surgery ( 2 test=24,500; df=1; P<0,001), while the most common type of surgical procedures included abdominal surgery and urology ( 2 test=24,500; df=1; P<0,001) (table 1). APACHE II score in patients included in the study ranged from 2.9 to 83.1, while the mean value of APACHE II score was 12.9 [18.6] points (figure 1). APACHE II score did not significantly differ between male and female patients (Mann-Whitney U=8261.000; P=0.070). APACHE II score was 12,90 [18.6] points. According to the predictive model, mortality rate for that score should be 15%. Actual mortality rate was 21% (n =63), while 79 % of patients (n=225) were discharged from the Intensive Care Unit of Mostar University Clinical Hospital (x 2 test = 91.125; df; p< 0.001). The ratio between actual and predicted mortality was 1.4. Nosocomial infection occurred in 13.5 % of patients treated in the ICU ( 2 test=153.125; df=1; P<0.001), and 6.9% of all treated patients had an MRSA infection ( 2 test=213.556; df=1; P<0.001) (table 2). The age variable was a significant predictor in this model. Namely, older patients had a higher APACHE II score. The predictive model for nosocomial infection based on predictors from patients' general characteristics was of statistical significance (Negelkerke R 2 =0,101; P<0,001). Older patients had a lower chance of developing a nosocomial infection, while a higher APACHE II score on admission was significantly associated with a higher incidence of nosocomial infection (table 3 ). The predictive model of MRSA infection during the course of treatment based on predictors from patients' general characteristics proved to be statistically significant (Negelkerke R 2 =0,082; P<0,001). In this model the gender variable is a statistically significant predictor. Chances of MRSA infection are decreased in female patients (table 4). The age of patients infected with MRSA did not significantly differ from those who were not infected, while analyses of total hospital acquired infections showed that the age of patients with a nosocomial infection was significantly lower compared to patients who did not have any infection (table 5) . Nosocomial infections and MRSA infection were more frequent in male patients (table 6) . APACHE II score did not statistically differ in relation to the presence of nosocomial and MRSA infection, which in this study proved to be an indicator of treatment outcome (table 7) . APACHE II differed significantly depending on the type of surgery performed (Kruskal-Wallis test=19,851; P<0,001). Patients who underwent a neurosurgical procedure had a higher APACHE II score compared to the two other surgical procedures (Mann-Whitney U, P<0,001) (figure 2). There was no significant difference between incidence of nosocomial infections and MRSA and the surgical procedure performed (table 8) . Patients' age and female gender had a strong negative correlation with noso-comial infection. APACHE II score and neurosurgical operations had a positive correlation and were greatly associated with nosocomial infections (table 9).
Discussion
It is well known that older patients account for an increasing share of patients in the ICUata on the impact of age on treatment outcome of critically ill patients remain contradictory and depend on study structure, observed risk factors and statistical analyses. (5) In our study, the patients who died in the ICU were older than those who were discharged, but their age was not a statistically significant predictor of mortality. It was shown that the age of patients included in the study had a positive correlation with the APACHE II score. Results obtained by Santini in his doctoral dissertation show that the number of older patients treated in the ICU is increasing and that old age is an independent risk factor that worsens the short-term treatment outcome. Results from the above mentioned dissertation indicate that older age as an independent risk factor, increases the need for mechanical ventilation and prolongs its duration, as well as the duration of patients' treatment in the ICU. In this study, older age was an independent risk factor of patients' mortality outcome. (8) The study conducted by Angus and colleagues, showed that patients older than 65 account for 60 % of all ICU patient days, and the number of ICU days for patients older than 75 was 7 times greater than for those younger than 65. (9) Esteban and colleagues, in their multicenter study on the outcome of patients receiving mechanical ventilation, reported that age >70 years is a "critical point" when the mortality outcome greatly increases. (10) Nevertheless, there are studies that indicate that older age does not account for greater use of ICU resources. The study conducted by Somme and colleagues, reports that ICU length of stay, therapeutic activity, mechanical ventilation and nosocomial infection(s) decrease with age which can only be attributed to limitation of measure application in intensive care treatment of older patients. (11) The age of patients in our study with some type of hospital-acquired infection was statistically much lower in comparison to patients who did not have any infections, except for those patients infected with MRSA whose age did not statistically differ. Results obtained from most studies, including the doctorial dissertation by Santini, generally point to a positive correlation between older age and risk of hospital-acquired infections. (8, (12) (13) (14) However, some recent papers, in line with our study, show that nosocomial infections are less likely to occur in older patients than in younger patients due to a decreased inflammatory response that can result in diagnostic specimens being infrequently collected and the under diagnosing of nosocomial infections. (15) (16) (17) (18) Regarding the impact of patient's' age on the survival outcome in ICU there are a number of published studies that, in line with our study, indicate that older age is not an independent risk factor of mortality outcome. Boumenedil and colleagues have reported that there is no statistically significant difference in survival outcome for patients aged 80 and over admitted to a medical intensive care unit in relation to younger patients. This study points out that severity of the acute condition and the functional limitation of patients are the two factors that affect survival. (5) Somme showed in an observational study on mortality, that included 410 patients aged 75 and over, that age is not an independent risk factor. The APACHE II score was the only predictor of mortality in the ICUs. The same study also reported that the APACHE II score was the most important mortality predictor in the ICUs for patients aged 85 and over, which is in line with our study as well. (11) In our study the APACHE II score had a positive correlation with the incidence of nosocomial infection. The APACHE II score proved to be a statistically significant predictor of mortality. Patients that underwent a neurosurgical procedure had a significantly higher APACHE II score. In his doctorial dissertation, Santini mentions the APACHE II score, besides age, as an independent risk factor after 30 days of admission. (8) In our study, male sex was a statistically significant predictor of MRSA infection.
Research results of the impact of gender on different aspects of process and treatment outcome for patients in the ICU are not consistent. One possible explanation for gender impact on process and treatment outcome is that severe disease modifies immune response in different ways. The aim of the study by Reinikainen and colleagues was to investigate the impact of gender on hospital mortality, length of ICU stay, and intensity of care on patients treated in ICUs. The study included 24 341 patients. Male gender was associated with increased hospital mortality among postoperative ICU patients (P= 0.001) but not among medical patients. Male gender was associated with an increased risk of death particularly among the patients older than 75. Mean length of ICU stay for 
Conclusions
The high average age of our patients (68 years) is associated with an increased actual mortality rate in relation to the expected mortality rate but age was not a statistically significant, independent predictor of patient death. APACHE II score is associated with an increased age of patients, neurosurgical operations and incidence of nosocomial infections.
Patients' age and female gender had a strong negative correlation with nosocomial infection. 
